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(57) ABSTRACT

A pomter assembly 1includes a guide, a helical drive member
supported in the guide, a motor for axially rotating the
helical drive member, a follower carried by the helical drive
member, and a pointer coupled to the follower and movable
relative to the guide for indicating a measured value,
wherein axial rotation of the helical drive member 1 a
clockwise rotation causes the follower and the pointer to
move 1n a first direction relative to the guide and axial
rotation of the helical drive member 1n a counterclockwise
rotation causes the follower and the pointer to move 1n a
second direction relative to the guide.
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1
GAUGE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-

tion Ser. No. 13/025,196, filed on Feb. 11, 2011, which 1n
turn claims priority to United Kingdom Patent Application

No. 1002793.6 filed Feb. 19, 2010, the entire disclosure of
which 1s hereby incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to a gauge and more par-
ticularly to an instrument gauge for a motor vehicle.

BACKGROUND OF THE INVENTION

Gauges with moving pointers have been known and used
for many years. Some cluster gauge designs, for example
speedometer or tachometer gauges in the dashboard of a
motor vehicle, have a display located 1n a center of a gauge
with a scale disposed around a periphery of the display. As
a Turther example, the display can be used for fuel, com-
puter, navigation, status warnings, satety features, telephone
controls, and many other possible applications.

To avoid the pointer, or any supporting member for the
pointer, overlying the display, a number of approaches have
been devised for driving a pointer around the scale at the
periphery of the gauge. U.S. Pat. No. 6,484,663 describes a
ring gear and pinion drive arrangement. U.S. Pat. No.
7,159,534 discloses the use of a hook-shaped pointer with a
motor mounted behind the display. A belt drive 1s used to
move a display pointer 1n Japanese patent application JP
20050432787, It 1s known from International Pat. Appl. No.
WO 2004/068077 to form the image of a pointer on the
display, and 1t 1s also known to reflect the 1mage of a display
in a lens in front of the gauge.

Prior art gauges and methods have various limitations,
including the space needed to {it the mechanisms 1n or the
visibility of 1maged pointers in adverse lighting conditions.
Typically, prior art gauges include scale designs that are
limited to circular arcs.

It would be desirable to develop a gauge that minimizes
a space requirement for the pointer and scale, while maxi-
mizing design option beyond circular shapes.

SUMMARY OF THE INVENTION

Concordant and consistent with the present invention, a
gauge that minimizes a space requirement for the pointer
and scale, while maximizing design option beyond circular
shapes, has surprisingly been discovered.

The present invention includes a helical drive element
which may be flexible and can be adapted to the form of a
dial which may be circular or non-circular. The present
invention provides designers considerable freedom 1n deter-
miming a shape of the dial or gauge.

In one embodiment, a pointer assembly comprises: a
guide; a helical dnve member supported 1n the guide; a
motor for axially rotating the helical drive member; a
tollower carried by the helical drive member; and a pointer
coupled to the follower and movable relative to the guide for
indicating a measured value, wherein axial rotation of the
helical drive member in a clockwise rotation causes the
tollower and the pointer to move 1n a first direction relative
to the guide and axial rotation of the helical drive member
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2

in a counterclockwise rotation causes the follower and the
pointer to move 1n a second direction relative to the guide.

In another embodiment, a gauge for indicating a measured
value, the gauge includes a dial with an outer periphery, a
scale disposed adjacent the outer periphery, and a pointer
assembly comprising: a guide disposed adjacent the scale; a
helical drive member supported in the guide; a motor for
axially rotating the helical drive member; a follower carried
by the helical drive member; and a pointer coupled to the
follower and movable relative to the guide for indicating a
measured value, wherein axial rotation of the helical drive
member 1n a clockwise rotation causes the follower and the
pointer to move 1n a first direction relative to the guide and
axial rotation of the helical drive member 1n a counterclock-
wise rotation causes the follower and the pointer to move in
a second direction relative to the guide.

The mvention also provides methods of controlling a
motion of a pointer.

One method comprises the steps of: providing a guide;
disposing a helical drive member 1n the guide; arranging a
follower to be carried by the helical drive member, the
follower having a pointer coupled thereto; rotating the
helical drive member, wherein axial rotation of the helical
drive member 1n a clockwise rotation causes the follower
and the pointer to move 1n a first direction relative to the
guide and axial rotation of the helical drive member in a
counterclockwise rotation causes the follower and the
pointer to move 1n a second direction relative to the guide.

BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as other advantages of the present
invention, will become readily apparent to those skilled 1n
the art from the following detailed description of the pre-
ferred embodiment when considered 1n the light of the
accompanying drawings in which:

FIG. 1 1s a schematic representation of a gauge according,
to an embodiment of the present invention;

FIG. 2 1s a front elevational view of a sub-assembly of a
helical driver, a follower, and a pointer 1n accordance with
another embodiment of the present invention;

FIG. 3 1s a fragmentary front elevational view of a pointer
assembly including a helical driver 1n a guide, a follower and
pointer, and a motor connected to one end of the helical
driver in accordance with a further embodiment of the
present 1nvention;

FIG. 4 1s a front elevational view of a gauge having a
non-circular scale in accordance with a further embodiment
of the invention; and

FIG. 5 1s a perspective view of a portion of an imstrument
gauge cluster 1n accordance with a further embodiment of
the 1nvention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

The following detailed description and appended draw-
ings describe and 1illustrate various embodiments of the
invention. The description and drawings serve to enable one
skilled 1n the art to make and use the invention, and are not
intended to limit the scope of the invention in any manner.
In respect of the methods disclosed, the steps presented are
exemplary 1n nature, and thus, the order of the steps 1s not
necessary or critical.

FIG. 1 illustrates a gauge 10 suitable for use, for example,
in a motor vehicle instrument panel. As shown, the gauge 10
includes a dial 12 extending 1n an arc around a portion of the



US 9,651,409 B2

3

face of the gauge 10, on which 1s a scale 14 including a
plurality of display indicia. In the embodiment shown, the
display 1ndicia includes a series of scale marks and numbers.
When used 1n a motor vehicle instrument panel, the scale 14
may display vehicle speed or engine speed or another 5
measured operating parameter of the vehicle.

A pointer assembly 16 generally includes a guide 26, a
helical drive member 22 supported in the guide 26, a motor
24 for axially rotating the helical drive member 22, a
tollower 20 carried by the helical dnve member 22, and a 10
pointer 18 operably connected to the follower 20.

As shown 1n FIG. 1, the pointer assembly 16 1s disposed
around an outer periphery of the gauge 10 and 1s provided
to indicate values on the scale 14 of the dial 12. The pointer
18 1s movable relative to the scale 14 for indicating mea- 15
sured values. In particular, a distal end of the pointer 18
overlies an outer periphery of the dial 12 and covers at least
a part of the display indicia. In the embodiment shown, the
pointer 18 has a generally triangular shape. However, the
pointer 18 may be of any size and shape suitable for 20
indicating values on the dial 12.

A base, or proximal end, of the pointer 18 1s connected to
the follower 20, the function of which 1s described below.
Typically, the pointer 18 1s connected to the follower 20 such
that the pointer 18 does not move relative to the follower 20. 25
In some embodiments the pointer 18 and follower 20 are
integrally formed.

The follower 20 1s engagable with the helical drive
member 22. The helical drive member 22 has an axis that
extends around the periphery of the gauge 10 so that a 30
distance between the helical drive member 22 and the outer
periphery of the dial 12 1s uniform for the full length of the
scale 14. In one embodiment, the helical drive member 22
includes a helical coil spring 22 formed from a suitable
metal. The coil spring 22 has a uniform diameter along its 35
length and a pitch of the helix 1s constant. The coil spring 22
1s flexible so that the axis of the coil spring 22 is able to
conform to the shape of the outer periphery of the gauge 10.

A drive shaft of the motor 24 1s engaged with a first end
of the helical drive member 22. As the drive shaft of the 40
motor 24 rotates 1n a first direction, the helical drive member
22 rotates axially 1n the same direction. Axial rotation of the
helical drive member 22 1s reversed when the drive shaft of
the motor 24 rotates 1n a second, opposite, direction.

The follower 20 engages the helical drive member 22 45
such that, as the helical drive member 22 rotates, the
follower 20 moves along the length of the helical drive
member 22. When the helical drive member 22 rotates 1n a
first direction, the follower 20 moves along the length of the
drive member 22 in one direction. When the helical drive 50
member 22 rotates 1n a second direction, the follower 20
moves along the length of drive member 22 1n the opposite
direction. As a non-limiting example, a clockwise rotation of
the drive member 22 causes the follower 20 and the pointer
18 to move 1n one direction relative to the scale 14 and a 55
counterclockwise rotation causes the follower 20 and the
pointer 18 to move 1n an opposite direction relative to the
scale 14.

In certain embodiments, a further dial or other display
may be located in the open centre 34 of the gauge 10. 60

In certain embodiments, the follower 20 includes a cylin-

drical member having a diameter slightly smaller than an
inside diameter of the helical drive member 22. The follower

20 1s therefore able to fit within a bore of the helical drive

member 22, as shown 1n FIG. 2. 65
In the embodiment shown 1n FIG. 2, the follower 20 1s

generally arcuate and 1s able to follow a curvature of the

4

helical drive member 22 around the periphery of the dial 12.
In other embodiments, the follower 20 may be flexible to
allow the follower 20 to conform to diflerent curvatures of
the helical drive member 22.

The pointer 18 extends outwards from the follower 20 so
that the pointer 18 passes between two turns of the helical
member 22. In the embodiment shown in FIG. 2, the pointer
18 1s substantially rectangular. As the helical drive member
22 rotates, the turns of the helical member 22 bear upon a
part of the pointer 18 and cause movement of the follower
20 and pointer 18 along an axial length of the helical drive
member 22. Drniving the motor 24 therefore causes the
pomnter 18 to move around the dial 12 due to the axial
rotation of the drive member 22.

To maintain the helical drive member 22 in a generally
static position with respect to the dial 12, the drive member
22 1s held within and supported by the guide 26, as shown

in FIG. 3. As shown 1 FIG. 3, the guide 26 includes a

generally U-shaped or C-shaped channel 28 having a width
and a depth to accommodate the helical drive member 22.
The guide 26 may be formed from any suitable material such
as a plastic material, for example. The guide 26 may be rigid
or tlexible, as long as the guide 26 retains the helical drive
member 22 1n position around the periphery of the dial 12.

In the embodiment shown 1n FIG. 3, a second end of the
helical drive member 22, at the opposite end to the motor 24,
1s held 1n position within the guide 26 by a peg 30. The peg
30 projects along the channel 28 from an end of the guide 26,
and an internal diameter of the peg 30 is less than an internal
diameter of the drive member 22 so that an end turn of the
coil spring 22 is able to wrap around the peg 30 and be held
in position at the end of the guide 26.

In the embodiment shown 1n FIG. 2, the follower 20 and
pointer 18 have a single substantially L-shaped member. A
longer arm of the L-shaped member 1s curved to match the
curvature of the guide 26 and the drive member 22 and
forms the follower 20. A shorter arm of the L-shaped
member extends from an end of the concave edge of the
follower 20 and forms the pointer 18. A width of the follower
20 1s approximately equal to A width of the guide 26 so that
the follower 20 rests on A top edge of each of the walls
forming a plurality of sides 32 of the gmide channel 28. A
projection (not shown) extending from a rear face of the
follower 20 passes between the turns of the helical drive
member 22 and engages the drive member 22 to permit
movement of the follower 20 and pointer 18 along the axial
length of the drive member 22 as the drive member 22
rotates.

It 1s understood that the follower 20 and pointer 18 may
be of any suitable design such that the follower 20 engages
with the helical drive member 22 and the turns of the helical
drive member 22 bear upon a part of the follower 20 and
cause movement of the follower 20 and pointer 18 along the
axial length of the helical drive member 22.

It 1s further understood that the helical drive member 22
may be formed of any suitable material and may be made
from a thermoplastic material. In one embodiment, the
helical drive member 22 1s formed from a thermoplastic
material and the design of the drive member 22 and the
choice of material 1s such that the helical drive member 22
1s suiliciently flexible to follow the curvature of a display
dial 12.

In gauges 10 including dials 12 having a complex shape,
the helical dnve member 22 should be flexible enough to
conform to the periphery of the dial 12 over the full length
of the dial 12. In other embodiments, the dial 12 may be
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substantially straight so that the helical drive member 22
may be formed from a more rigid matenial.

In the embodiment shown 1n FIG. 4, an outer periphery of
the dial 12 1s disposed 1n more than one arc. A more complex
shape may provide a designer of instrument clusters greater
design freedom in the arrangement of dials and displays 1n
an mstrument cluster.

The ability to contain the helical drive member within a
guide located at the periphery of a gauge 10 or behind the
arcuate face of a dial 12 means that the centre of the gauge
10 does not contain any drive mechanism. A display 36 may,
therefore, be disposed within the dial 12 and preferably
within the open centre 34 of the gauge 10. No part of the
display 36 will be obscured 1n any part by any part of the
pointer assembly 16 or scale 14, as shown i FIG. 4. This
permits further gauges to be located within the first gauge 10
or, alternatively, allows an aperture to be formed in the
centre 34 of the dial 12. The gauge 10 may then be arranged
such that a liquid crystal display (LCD) or other display 1s
viewable, by a driver of the vehicle, through the aperture.

Furthermore, 1n embodiments 1n which the helical drive
member 22 1s located behind the face of the dial 12, the area
around the periphery of the dial 12 1s also substantially free
of any drive mechanism. It would therefore we possible to
locate, for example, other dials around at least a part of the
periphery of the gauge 10.

FIG. 5 illustrates an embodiment of the present invention
including two dials 12, 12'. As shown, the guide (not shown)
and helical drive member (not shown) are positioned behind
cach of the dials 12, 12'. A first part of the pointer 18, 18' 1s
then shaped to fit over an mnner edge of the dial 12, 12', for
example the first part of the pointer 18, 18' nearest the
follower (not shown) may be substantially U-shaped. A
second part of the pointer 18, 18', including the distal end of
the pointer 18, 18', extends towards the outer edge of the dial
12, 12" and covers a part of the scale 14, 14'. The arrange-
ment 1llustrated in FIG. § has the advantage that the drive
member and guide do not take up any space either in the
middle of the dials 12, 12' or around the outside of the dials
12, 12,

Although the helical drive member 22 described herein-
before has a constant pitch, it will be appreciated that a
pointer assembly 16 may comprise a helical drive member
22 having a non-constant pitch. In these embodiments, 1n
different regions of the helical drive member 22 having
different pitches, the follower 20 moves diflerent distances
along the length of the helical drive member 22 for each
rotation of the drive member 22. For example, the follower
20 will move a given distance along the length of the helical
drive member 22 for each rotation of the drive member 22
in regions having a {irst pitch and a different distance along
the length for each rotation in regions of the helical drive
member 22 having a second pitch. This allows a gauge 10 to
display a measured value with greater or lesser precision 1n
different regions of the dial 12. For example, 1t may be
desirable to show the amount of remaining fuel more
precisely towards the lower end of the fuel gauge.

From the foregoing description, one ordinarily skilled in
the art can easily ascertain the essential characteristics of
this mvention and, without departing from the spirit and
scope thereof, make various changes and modifications to
the 1nvention to adapt it to various usages and conditions.

What 1s claimed 1s:

1. A pointer assembly comprising:

a guide;

a helical drive member supported in the gumde;
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6

a motor engaging a first end of the helical drive member

for axially rotating the helical drive member;

a follower carried by the helical drive member and

movable along the guide; and

a pointer coupled to the follower for indicating a mea-

sured value, wherein axial rotation of the helical drive
member 1n a clockwise rotation causes the follower and
the pointer to move 1n a first direction relative to the
guide and axial rotation of the helical drive member 1n
a counterclockwise rotation causes the follower and the
pointer to move 1n a second direction relative to the
guide.

2. A pointer assembly according to claim 1, wherein the
guide has an arcuate shape.

3. A pointer assembly according to claim 1, wherein the
guide 1s configured 1n a plurality of arcs.

4. A pointer assembly according to claim 1, wherein an
outer periphery of the guide 1s substantially straight.

5. A pointer assembly according to claim 1, wherein the
helical drive member 1s substantially rigid.

6. A pointer assembly according to claim 1, wherein the
helical drive member has a constant pitch and the follower
moves a given distance along a length of the helical drive
member for each rotation of the drive member.

7. A poimnter assembly according to claim 1, wherein the
helical drive member has a non-constant pitch wherein in
different regions of the helical drive member the follower
moves diflerent distances along a length of the helical drive
member for each rotation of the drive member.

8. A pointer assembly according to claim 1, wherein the
guide includes a generally U-shaped or C-shaped channel 1n
which the helical drive member 1s supported.

9. A pomter assembly according to claim 1, wherein a
second end of the helical drive member held 1n position
within the guide by a peg.

10. A gauge for indicating a measured value, the gauge
including a dial with an outer periphery, a scale disposed
adjacent the outer periphery, and a pointer assembly com-
prising:

a guide disposed adjacent the scale;

a helical drive member supported in the guide and con-

forming to the outer periphery of the dial;

a motor engaging a first end of the helical drive member

for axially rotating the helical drive member;

a follower carried by the helical drive member and

movable along the guide; and

a pointer coupled to the follower for indicating a mea-

sured value on the scale, wherein axial rotation of the
helical drive member 1n a clockwise rotation causes the
follower and the pointer to move 1n a first direction
relative to the guide and axial rotation of the helical
drive member 1n a counterclockwise rotation causes the
follower and the pointer to move 1n a second direction
relative to the guide.

11. A gauge according to claim 10, wherein the outer
periphery of the dial 1s disposed 1n a plurality of arcs.

12. A gauge according to claim 10, wherein the outer
periphery of the scale 1s substantially straight.

13. A gauge according to claim 10, wherein the helical
drive member 1s substantially rigid.

14. A gauge according to claim 10, wherein the helical
drive member has a constant pitch such that the follower
moves a given distance along the length of the helical drive
member for each rotation of the drive member.

15. A gauge according to claim 10, wherein the helical
drive member has a non-constant pitch such that, 1n different
regions of the helical drive member having different pitches,




US 9,651,409 B2
7

the follower moves different distances along the length of
the helical drive member for each rotation of the drive
member.

16. A gauge according to claim 10, wherein the guide
includes a generally U-shaped or C-shaped channel in which 5
the helical drive member 1s supported.

17. A gauge according to claim 10, further comprising a
display disposed within the dial.

18. A gauge according to claim 17, wherein no part of the
display 1s obscured by any part of the scale or the pointer 10
assembly.

19. A pointer assembly according to claim 10, wherein a
second end of the helical drive member held 1n position
within the guide by a peg.

x x * Cx x 15
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